Abstract: Aims The use of exotic species as taxon substitutes to restore lost ecological interactions is currently hotly debated. Aldabrachelys gigantea giant tortoises have recently been introduced to three islands in the Mascarene archipelago (Ile aux Aigrettes, Round Island and Rodrigues) to resurrect herbivory and seed dispersal functions once performed by extinct giant tortoises. However, potential unintended impacts by frugivore substitutes on native ecosystems, e.g. whether they will facilitate the germination of exotic plant species, are largely unknown. We investigated whether A. gigantea introduced to Rodrigues in 2006 could enhance the germination percentage of four widespread fleshy-fruited exotic species on the island. Using germination trials to forecast unintended impacts that could arise from the introduction of a frugivorous taxon substitute enables conservation managers to limit potential adverse negative interactions before they occur. Methods In germination trials that ran over 4 months, we investigated the effects of ingestion (gut passage and deposition in faeces) by sub-adult and adult A. gigantea on the germination percentage of four exotic fleshy-fruited plant species introduced to Rodrigues. We fed fruits of these plant species to sub-adult and adult A. gigantea to test how variation in age and size of the frugivore would affect seed germination. Feeding of distinctly coloured plastic pellets together with the fruits allowed us to test for individual tortoise effects on seed germination. Important Findings Ingestion by A. gigantea increased the percentage of seeds germinating of Mimusops coriacea and Lantana camara, but not percentage of germination of Veitchia merrillii or Wikstroemia indica. Seeds were more likely to germinate following ingestion by sub-adult rather than adult tortoises, which may be a consequence of the shorter gut passage time observed for sub-adults. Our results demonstrate that introduced frugivorous taxon substitutes could facilitate germination of exotic and invasive plants and highlight the need for conservation managers to weigh the risk of taxon substitutes potentially facilitating the germination and recruitment of exotic fleshy-fruited plants against the benefit of restoring lost seed dispersal functions of threatened indigenous plants. Our findings also highlight the importance of considering age and size variation in frugivores, in particular in long-lived taxa such as giant tortoises, when studying ingestion effects on the germination performance of plants. 
Using germination trials to forecast unintended impacts that could arise from the 35 introduction of a frugivorous taxon substitute enables conservation managers to limit 36 potential adverse negative interactions before they occur. 37
Methods In germination trials that ran over four months, we investigated the effects 38 of ingestion (gut passage and deposition in faeces) by sub-adult and adult A. gigantea 39 on the germination percentage of four exotic fleshy-fruited plant species introduced to 40 Rodrigues. We fed fruits of these plant species to sub-adult and adult A. gigantea to 41 test how variation in age and size of the frugivore would affect seed germination. 42
Feeding of distinctly coloured plastic pellets together with the fruits allowed us to test 43 for individual tortoise effects on seed germination. 44 
Important Findings Ingestion by

Materials and Methods
109
Study site and study species 110 We selected four widespread exotic fleshy-fruited plant species on the island 117 (Table 1) seeds were sown in a layer of 100 ml of faeces from which they originated (i.e. faeces 194 with the same tortoise identity as the seeds) and free of seeds of the focal plant 195 species, whereas non-ingested whole fruits were sown in a layer of 100 ml of soil. 196
Within each pot, eight ingested seeds or non-ingested whole fruits, respectively, for Where the seeds could not be assigned to an individual tortoise, or insufficient 206 seeds were collected from an individual, we used seeds originating from a mixture of 207 faecal material within the same age class (sub-adult or adult). In total, we had three 208 replicates for each treatment (ingested vs. non-ingested) x plant species x tortoise 209 individual combination, and nine pot replicates for each treatment x plant species x 210 adult or sub-adult mixture combination. The pots were randomised and arranged in 211 three blocks (to account for potential spatial and associated microclimatic variability), 212 with each block containing an equal number of pots of all treatment types. 213
The pots were watered to keep the soil moist and checked daily for seed 214 germination, which we defined as the emergence of any part of the seedling. A 215 toothpick was placed beside each germinated seedling to avoid double-counting. Pots 216 were regularly weeded to remove non-focal species. Slug poison was used to prevent 217 herbivory by slugs. We did not assess seedling survivorship as only 10 out of 1169 218 seedlings died during the experiment. After four months the experiment was 219 
Statistical analysis 226
The germination percentage at the end of the experiment was analysed using a 227 generalized linear model with quasi-binomial errors and F-tests instead of chi-squared 228 to account for overdispersion (Crawley 2007 
Results
237
Seed retention time was shorter for sub-adult tortoises (13 ± 1 days) than for adults 238 (18 ± 2 days). Gut passage removed all the fruit pulp of the studied species, with the 239 exception of L. camara, for which fruit pulp was only partially removed. In contrast, 240 it took roughly 6-8 weeks for the fruit pulp to decompose from non-ingested seeds. 241
The overall percentage of germinated seeds (ingested and non-ingested seeds) 242 varied among species ( Fig. 1; Table 2 ). On average, ingestion by tortoises (both adults 243 and sub-adults) enhanced the percentage germination ( Fig. 1; Table 2 ). However, the 244 effect of ingestion differed among species (significant ingestion  species interaction, 245 Table 2 ). While ingestion increased the percentages of germinated seeds in M. 1.26, P = 0.262) were not significantly altered by ingestion (Fig. 1) . A higher 249 percentage of seeds germinated when ingested by sub-adult than adult tortoises (Fig.  250 2; Table 2 against its appropriate error term ("error"). "Composition" (factor with levels 489 "mixture" vs. "tortoise id" was included in the models, since not all ingested seeds 490 recovered from faeces could be assigned to an individual tortoise, and also some 491 seeds originating from a mixture of faecal material within the same age class ("mix") 492 where used (see methods section for detailed description of the experimental design). 
